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FOR: ELECTRONIC COMPONENT AND 

METHOD FOR MANUFACTURING THE 
SAME 



PRELIMINARY AMENDMENT 

Assistant Commissioner for Patents 
Washington, D.C. 20231 

SIR: 

Prior to examination, please amend the above application as follows: 
IN THE SPECIFICATION: 

After the title and before the first paragraph, please insert the following 
paragraph: 

THIS APPLICATION IS A U.S. NATIONAL PHASE APPLICATION OF 
PCT INTERNATIONAL APPLICATION PCT/JP00/06646. 

IN THE DRAWINGS: 

Please delete page "7/7" of the drawings, also labeled as "REFERENCE 
NUMERALS IN THE DRAWINGS" in its entirety. 



I :\mal\8 136us\PAmendO 1 . doc 



MAT-8136US 



-2- 



IN THE CLAIMS: 

Please replace claim 3 with the following amended claim: 

3. (Once Amended) The electronic component of claim 1, 
wherein said non-electrode portion is provided for at least two, and said chip is 
disposed on said shield electrode in a place connecting said two non-electrode 
portion . 

Please replace claim 4 with the following amended claim: 

4. (Once Amended) The electronic component of claim 1, 
wherein one of the sides of said non-electrode portion substantially and one of the 
sides of said internal contact electrode substantially coincide on a straight line. 

Please replace claim 5 with the following amended claim: 

5. (Once Amended) The electronic component of claim 1, 
wherein one of the sides of said internal contact electrode and one of the sides of 
said non-electrode portion cross at substantially a right angle, as viewed from the 
above. 

Please replace claim 6 with the following amended claim: 

6. (Once Amended) The electronic component of claim 1, 
wherein clearance between the stepped level-differences in the package's inner 
wall surface is greater in the lower part than in the upper part. 

Please replace claim 7 with the following amended claim: 

7. (Once Amended) The electronic component of claim 1 , 
wherein the upper surfaces of internal contact electrode and chip are substantially 
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on a same plane. 

Please replace claim 8 with the following amended claim: 

8. (Once Amended) The electronic component of claim 1, 
wherein the length of a non-shielded electrode portion along a direction 
connecting the internal contact electrode and the chip is greater than the value of 
focus shift margin of a lens used for recognizing a boundary between said internal 
contact electrode and non-shielded electrode portion. 

Please replace claim 9 with the following amended claim: 

9. (Once Amended) The electronic component of claim 1 , 
wherein a side, facing the internal contact electrode, of the non-shielded electrode 
portion has a length that is greater than the value of a gap between the internal 
contact electrodes. 

Please add the following new claims: 

16. (N ewly Added) The electronic component of claim 2, 
wherein said non-electrode portion is provided for at least two, and said chip is 
disposed on said shield electrode in a place connecting said two non-electrode 
portion . 

1 7. (Newly Added) The electronic component of claim 2, 
wherein one of the sides of said non-electrode portion substantially and one of the 
sides of said internal contact electrode substantially coincide on a straight line. 

18. (Newly Added) The electronic component of claim 2, 
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wherein one of the sides of said internal contact electrode and one of the sides of 
said non-electrode portion cross at substantially a right angle, as viewed from the 
above. 

19. (Newly Added) The electronic component of claim 2, 
wherein clearance between the stepped level-differences in the package's inner 
wall surface is greater in the lower part than in the upper part. 

20. (Newly Added) The electronic component of claim 2, 
wherein the upper surfaces of internal contact electrode and chip are substantially 
on a same plane. 

2 1 . (Newly Added) The electronic component of claim 2, 
wherein the length of a non-shielded electrode portion along a direction 
connecting the internal contact electrode and the chip is greater than the value of 
focus shift margin of a lens used for recognizing a boundary between said internal 
contact electrode and non-shielded electrode portion. 

22. (Newly Added) The electronic component of claim 2, 
wherein a side, facing the internal contact electrode, of the non-shielded electrode 
portion has a length that is greater than the value of a gap between the internal 
contact electrodes. 
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IN THE ABSTRACT: 



Please replace the abstract with the new abstract which is attached as a 
separate sheet. 
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ABSTRACT 

An electronic component, in which a chip can be mounted on a certain 
predetermined place of the package at a high accuracy level, which package 
having a stepped level-difference in the inner wall of a cavity. The package is 
provided with a stepped level-difference in the inner wall surface, and an internal 
contact electrode formed on the upper surface of the stepped level-difference. At 
the bottom of the package is a shield electrode, on which a chip is mounted via an 
adhesion layer. The chip and the internal contact electrode are electrically 
connected by an interconnection wire. Location aligning for the chip and the 
interconnection wire, at least either one of these, is conducted by making use of a 
region, which is non-electrode portion, provided on the inner bottom surface of the 
package. 
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VERSIQN WITH MARKINGS SHOWING CHANGES MADE 
SPECIFICATION: 

After the title and before the first paragraph: 

THIS APPLICATION IS A U.S. NATIONAL PHASE 
APPLICATION OF PCT INTERNATIONAL APPLICATION PCT/JPQO/06646. 

CLAIMS: 

3. (Once Amended) The electronic component of claim 1-©* 
claim 2 , wherein said non-electrode portion is provided for at least two, and said 
chip is disposed on said shield electrode in a place connecting said two non- 
electrode portion . 

4. (Once Amended) The electronic component of claim 1-ea? 
claim 2 , wherein one of the sides of said non-electrode portion substantially and 
one of the sides of said internal contact electrode substantially coincide on a 
straight line. 

5. (Once Amended) The electronic component of claim l-©¥ 
claim 2 , wherein one of the sides of said internal contact electrode and one of the 
sides of said non-electrode portion cross at substantially a right angle, as viewed 
from the above. 

6. (Once Amended) The electronic component of claim 1-e* 
claim 2 , wherein clearance between the stepped level-differences in the package's 
inner wall surface is greater in the lower part than in the upper part. 

7. (Once Amended) The electronic component of claim 1-e? 
claim 2 , wherein the upper surfaces of internal contact electrode and chip are 
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substantially on a same plane. 

8. (Once Amended) The electronic component of claim 1-©e 
claim 2 , wherein the length of a non-shielded electrode portion along a direction 
connecting the internal contact electrode and the chip is greater than the value of 
focus shift margin of a lens used for recognizing a boundary between said internal 
contact electrode and non-shielded electrode portion. 

9. (Once Amended) The electronic component of claim l-©¥ 
claim 2 , wherein a side, facing the internal contact electrode, of the non-shielded 
electrode portion has a length that is greater than the value of a gap between the 
internal contact electrodes. 

Claims 16-22 have been added. 

ABSTRACT: 

& U M M A R Y ABSTRACT 

An electronic component, in which a chip can be mounted on a certain 
predetermined place of the package at a high accuracy level, which package 
having a stepped level-difference in the inner wall of a cavity. The package 43-is 
provided with a stepped level-difference 36-in the inner wall surface, and an 
internal contact electrode 44-formed on the upper surface of the stepped level- 
differenced. At the bottom of the package 43-is a shield electrode^, on which 
a chip 43-is mounted via an adhesion layer-46. The chip 43-and the internal 
contact electrode 44-are electrically connected by an interconnection wire-id. 
Location aligning for the chip 43-and the interconnection wire-id, at least either 
one of these, is conducted by making use of a region 18 a, 18b, which is non- 
electrode portion, provided on the inner bottom surface of the packaged. 



jcisfe-'drr/-: 2 6 KAY 200) 



09/856822 



1 



P23642-P0 



ELECTRONIC COMPONENT 



AND 



METHOD FOR MANUFACTURING THE SAME 



5 



TECHNICAL FIELD 

The present invention relates to a SAW (Surface Acoustic Wave) device 
or the like electronic component that houses electronic device chip in the 
package. The present invention relates also to a method for manufacturing 
10 the electronic components. 

BACKGROUND ART 

FIG. 5 shows a plan view of a conventional SAW device, while FIG. 6 
shows the cross sectional view. As shown in these drawings, a conventional 

15 SAW device is manufactured by first stacking a first ceramic frame body 101 
on one of the surfaces of a ceramic substrate 100, and a second ceramic frame 
body 102 on the first ceramic frame body 101, and these frame bodies together 
with the substrate are fired to form an integrated package 103. An internal 
contact electrode 104 and a shield electrode 105 are formed on certain 

20 predetermined areas of the package 103, and a seam ring 110 is provided on 
the upper-end surface of the package by means of silver brazing. And then, 
the internal contact electrode 104, the shield electrode 105 and the seam ring 
110 are gold plated on the surface. 



25 input/output formed on a piezoelectric substrate (not shown), and reflector 
electrodes and contact electrodes coupled with the comb-formed electrodes 
provided at both sides of the comb-formed electrode. The SAW chip 107 is 
mounted on the bottom surface of a cavity of the package 103; namely, it is 
mounted on the shield electrode 105 provided on the surface of ceramic 

30 substrate 100, with an adhesion layer 106 interposed in between. Next, a 



A SAW chip 107 is comprised of comb-formed electrodes for 
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pattern recognition is conducted from above the package 103, namely from the 
seam ring 110 side towards the SAW chip 107, for detecting boundaries 
between the second ceramic frame body 102 and the first ceramic frame body 
101, and between the internal contact electrode 104 and a non-internal 
5 contact electrode portion 108a, 108b. 

A location for bonding a wire 109 on the internal contact electrode 104 
is determined based on the two boundaries detected through the above 
procedure as well as the dimensional particulars of the package 103. 

In accordance with the location determined as above, the SAW chip 
10 107 and the internal contact electrode 104 are interconnected by the wire 109, 
and then a lid 111 is welded on the seam ring 110 of package 103. 

In the above -described conventional technology, however, it is 
extremely difficult to establish the location at a high accuracy level, because of 
a displacement which occurs when silver-brazing the seam ring 110. 
15 If a location thus determined is not accurate enough, the wire 109, for 

example, could be connected erroneously with the shield electrode 105, or an 
defective connection between the wire 109 and the internal contact electrode 
104 might arise. 

The present invention aims to offer an electronic component, in which 
20 an electronic device chip can be aligned to a certain specific location at a high 
accuracy level and an accurate location is established at a high accuracy level 
for bonding a wire on the internal contact electrode. A method for 
manufacturing the electronic components is also offered by the present 
invention. 

25 

DISCLOSURE OF THE INVENTION 

The outline structure of an electronic component of the present 
invention is that it is provided with a pattern suitable for aligning a SAW 
device chip or the like electronic device chip and an interconnection wire 
30 accurately to certain specified places of a package of the electronic component. 
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The outline of a method for manufacturing the electronic components 
of the present invention is that the package is provided with a stepped level- 
difference on the inner wall of cavity, and aligning of at least either said device 
chip or interconnection wire to a certain specified location is effected after 
5 detecting the boundary formed by the stepped level-difference and the inner 
bottom surface of said package at a high accuracy level. 

Practically described, an electronic component of the present 
invention comprises a package, which having a cavity formed within and the 
cavity is provided with a stepped level- difference on the inner wall surface; an 

10 internal contact electrode provided on the upper end-surface of said stepped 
level-difference of the inner wall; a shield electrode provided on the inner 
bottom surface of said package; a device chip disposed on the shield electrode; 
and an interconnection wire for connecting the device chip with said internal 
contact electrode. Said inner bottom surface is provided with a non-electrode 

15 portion, which region is used for aligning at least either said device chip or 
said interconnection wire to a certain specific location. Said non-electrode 
portion can be used as a recognition pattern for aligning at least either the 
device chip or the interconnection wire to a certain specific location in the 
package. Since the non-electrode portion is different in color from the shield 

20 electrode formed on the inner bottom surface of the package, a place for 
mounting the device chip and a spot for bonding the interconnection wire on 
the internal contact electrode can be determined accurately by making use of 
the non-electrode portion. 

Another electronic component of the present invention comprises a 

25 ceramic substrate; a first ceramic frame body formed on one of the surfaces of 
said ceramic substrate; a second ceramic frame body formed on said first 
ceramic frame body; stepped level-differences formed between said ceramic 
substrate and said first ceramic frame body and between said first ceramic 
frame body and said second ceramic frame body; an internal contact electrode 

30 formed on one of the surfaces of said first ceramic frame body, which surface 
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being in the same side as a junction formed between said first ceramic frame 
body and said second ceramic frame body, which internal contact electrode 
extending over the side faces of said first ceramic frame body and said ceramic 
substrate as far as the other surface of said ceramic substrate; a shield 
5 electrode formed on the one surface of said ceramic substrate for having said 
device chip thereon, and said device chip is mounted on said shield electrode; 
and an interconnection wire for connecting said device chip with said internal 
contact electrode. The inner bottom surface of said package is provided with 
a non-electrode portion, which region is used for aligning at least either said 

10 device chip or said interconnection wire to a certain specific location. As 
already described above, the non-electrode portion may be considered as a 
recognition pattern for aligning at least either the device chip or the 
interconnection wire to a certain specific location. Thus a place for mounting 
the device chip and a spot for bonding the interconnection wire on the internal 

15 contact electrode can be determined at a high accuracy level. 

Other features of the electronic component of the present invention 
include that it is provided with said non-electrode portion for at least two, said 
device chip is disposed on said shield electrode at an area that is specified by 
connecting said two non-electrode portions. When viewed from above the 

20 package, one of the sides of said non-electrode portion is coincidental with one 
of the sides of said internal contact electrode. Furthermore, one of the sides 
of said internal contact electrode, or the extension, is crossing substantially at 
a right angle with one of the sides of said non-electrode portion, or the 
extension. The clearance formed between the opposing inner walls of a 

25 package is greater at the lower stepped level-difference than at the upper 
stepped level- difference. In the electronic component of the present 
invention, a place for mounting the device chip and a spot for bonding the 
interconnection wire on the internal contact electrode can be determined at a 
higher accuracy level by taking advantage of the above-described features. 

30 In the electronic component of the present invention, the upper surfaces of the 
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internal contact electrode and the device chip are disposed on substantially 
the same plane. With such configuration, both of the internal contact 
electrode and the device chip are brought into the focused zone together 
during the pattern recognition. This contributes to determining the bonding 
5 location of the interconnection wire on the internal contact electrode at a 
higher accuracy level. 

Further, in the electronic component of the present invention, the 
length, in the direction from the internal contact electrode to the device chip, 
of a side of the non-shielded electrode portion is greater than the focus 

10 displacement margin of a lens used for recognizing said boundary formed by 
the internal contact electrode and the non-electrode portion. With the above 
configuration, boundary between the internal contact electrode and the non- 
electrode portion can be recognized at a high precision level. Furthermore, a 
side of the non-shielded electrode portion facing the internal contact electrode 

15 is longer than the gap between said internal contact electrodes. With the 
above configuration, boundary between the internal contact electrode and the 
shield electrode can be recognized at a high reliability level, even if there 
happens a displacement with the non-shielded electrode portion. 

A method for manufacturing the electronic components in accordance 

20 with the present invention comprises a first step for mounting a device chip in 
a package, which package having a cavity provided with stepped level- 
differences opposing to each other on the inner wall surface and a plurality of 
internal contact electrodes on the upper-end surface of said stepped level- 
difference; a second step for detecting a boundary formed by said stepped 

25 level-difference and the inner bottom surface of said package, as viewed from 
the above, for at least two, and determining spots for coupling said internal 
contact electrode with said device chip by means of the interconnection wire, 
based on results of the detection; a third step for electrically connecting said 
device chip with said internal contact electrode using said interconnection 

30 wire; and a fourth step for sealing said package with a lid at the opening. In 
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accordance with the above -described method of manufacture, the internal 
contact electrode and the device chip can be connected reliably with the 
interconnection wire. 

Further, in a method for manufacturing the electronic components in 
5 accordance with the present invention, the package of which having a shield 
electrode at the inner bottom surface and the inner bottom surface of the 
package, when viewed from the above, is provided with a non-shielded 
electrode portion in a zone facing said stepped level-difference, a spot for 
bonding the interconnection wire is determined after detecting, in the first 
10 step, a boundary formed by said non-shielded electrode portion and said 
stepped level-difference for at least two. In accordance with this method of 
manufacture, spots for bonding the interconnection wire on the internal 
contact electrode and the device chip can be determined more accurately. 

A method for manufacturing the electronic components in accordance 
15 with the present invention, the package of which having a cavity provided 
with stepped level-differences opposing to each other on the inner wall surface 
and a plurality of internal contact electrodes on the upper-end surface of said 
stepped level-difference, comprises a first step for determining a place for 
mounting a device chip after detecting a boundary formed by said stepped 
20 level-difference and the inner bottom surface, as viewed from the above, for at 
least two; a second step for mounting said device chip in said package at the 
inner bottom; a third step for electrically interconnecting said device chip and 
said internal contact electrode with the interconnection wire; and a fourth 
step for sealing said package with a lid at the opening. In accordance with 
25 the above-described method of manufacture, a device chip can be mounted in a 
package at a high reliably level. 

Furthermore, a method for manufacturing the electronic components 
in accordance with the present invention, whose package having a shield 
electrode formed on the inner bottom surface and provided with a non- 
30 shielded electrode portion on said inner bottom surface at the end facing said 
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internal contact electrode, determines a place for mounting a device chip, as 
viewed from the above in the first step, after detecting a cross point formed by 
one of the sides of said, or the extension, and one of the sides of said internal 
contact electrode, or the extension, for at least two. In accordance with the 
5 method, a device chip can be mounted in a package in a more reliable manner. 

A method for manufacturing the electronic components in accordance 
with the present invention, whose package having a cavity provided with 
opposing stepped level-differences on the inner wall surface and provided 
internal contact electrode on the upper end-surface of said stepped level- 

10 difference, comprises a first step for determining a place for mounting the 
device chip in the package after detecting, as viewed from above the package, 
said boundary formed by the stepped level- difference and the inner bottom 
surface for at least two, a second step for mounting said device chip in said 
package, a third step for determining spots for interconnecting said internal 

15 contact electrode and said device chip with the interconnection wire after 
detecting, as viewed from above the package, said boundary formed by the 
stepped level-difference and the inner bottom surface for at least two, a fourth 
step for electrically interconnecting said device chip and said internal contact 
electrode with the interconnection wire, and a fifth step for sealing said 

20 package at the opening with a lid. In accordance with the above-described 
method of manufacture, a device chip can be mounted in a package and the 
device chip and the internal contact electrode can be interconnected with an 
interconnection wire at a higher reliability level. 

Furthermore, in a method for manufacturing the electronic 

25 components in accordance with the present invention, the package of which 
having a shield electrode on the inner bottom surface and provided with a 
non-shielded electrode portion on the inner bottom surface at a side facing 
the internal contact electrode, a place for mounting the device chip is 
determined after detecting, in the first step, a cross point formed by one of the 

30 sides of said non-shielded electrode portion, or the extension, and one of the 
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sides of said internal contact electrode, or the extension, for at least two, and 
spots for bonding the interconnection wire are determined, in the third step, 
after detecting a cross point formed by one of the sides of said non-shielded 
electrode portion, or the extension, and one of the sides of said internal contact 
5 electrode, or the extension, for at least two. In accordance with the above- 
described method of manufacture, a device chip can be mounted in a package 
and the device chip and the internal contact electrode can be interconnected 
with an interconnection wire at a higher reliability level. 

10 BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a plan view of a SAW device, in accordance with exemplary 
embodiments 1 through 3 of the present invention, before the package is 
sealed with a lid. 

FIG. 2 is a cross sectional view of the SAW device, in accordance with 
15 exemplary embodiments 1 through 3. 

FIG. 3 is a plan view of a SAW device, in accordance with other 
exemplary embodiments of the present invention. 

FIG. 4 is a cross sectional view of the SAW device, in accordance with 
the other exemplary embodiments. 
20 FIG. 5 is a plan view of a conventional SAW device, before it is sealed 

with a lid. 

FIG. 6 is a cross sectional view of the conventional SAW device. 

BEST MODE FOR CARRYING OUT THE INVENTION 
25 (Embodiment 1) 

FIG. 1 shows a SAW device in accordance with a first exemplary 

embodiment of the present invention, as viewed from the above, or the lid side, 

before it is sealed with a lid. FIG. 2 shows a cross sectional view of the SAW 

device of FIG. 1, sectioned at the line A - B. 
30 The first embodiment of the present invention is described in the 
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following with reference to the drawings. On one of the surfaces of a ceramic 
substrate 10, namely the surface on which a SAW chip 17 is mounted, a first 
ceramic frame body 11 and a second ceramic frame body 12 whose size being 
different from the first ceramic frame body 11, are stacked in the order to form 
5 a package 13, which package having a cavity provided with a stepped level- 
difference 26. 

An internal contact electrode 14 is formed covering one of the surfaces 
of the first ceramic frame body 11 (upper surface), the side faces of the ceramic 
substrate 10 and the first ceramic frame body 11, and part of the other surface 
10 (bottom surface) of the ceramic substrate 10. 

A shield electrode 15 is formed on the upper surface of the ceramic 
substrate 10, on which the SAW chip 17 is mounted via an adhesion layer 16. 
Non-shielded electrode portion 18a, 18b are provided on the inner bottom 
surface of package 13 at the sides facing the stepped level-difference 26. The 
15 SAW chip 17 is disposed on said shield electrode at a certain area that is 
specified by connecting said two non-shielded electrode portion 18a, 18b. 

A first thing for manufacturing the electronic components of the 
present invention is to provide a plating under-layer on the upper surface, the 
bottom surface and the side face of ceramic substrate 10 in such areas where 
20 the shield electrode 15 and the internal contact electrode 14 are to be formed. 
Next, on the upper surface of the ceramic substrate 10, a first ceramic frame 
body 11 is formed. The plating under-layer is provided also on the upper 
surface and the side face of the first ceramic frame body 11 for an area of the 
same shape as the internal contact electrode 14, which is to be formed later 
25 thereon. 

And then, on the first ceramic frame body 11, a second ceramic frame 
body 12, which has the same dimensions in the outer circumference and 
narrower in the body width relative to those of the first ceramic frame body 11, 
is provided to create the stepped level-difference 26 inside the package 13. 
30 These are fired together to form an integrated package 13 consisting of the 
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ceramic substrate 10, and the first and the second ceramic frame bodies 12, 13. 
The plating under-layer is provided also on the upper surface of the second 
ceramic frame body 12. 

The ceramic substrate 10, the first ceramic frame body 11 and the 
5 second ceramic frame body 12 have been manufactured mainly of aluminum 
oxide, and the plating under-layer has been formed mainly of tungsten 
material. 

The package 13 is plated with nickel over the plating under-layer, and 
a seam ring 20, thermal expansion coefficient of which being the same or 
10 identical to that of the package 13, is formed by means of silver brazing on the 
upper surface of the second ceramic frame body 12. 

It undergoes nickel plating again, and then gold plating for forming 
the internal contact electrode 14 and the shield electrode 15. 

As FIG. 1 illustrates, the internal contact electrode 14 is provided on 
15 each of the upper surface of the stepped level-differences 26 formed on the 
inner wall of package 13 (the upper surface of the first ceramic frame body 11) 
for a plurality of pieces extending as far as edge of the inner circumference; 
respective sides of the internal contact electrode being in parallel with 
respective sides of the package 13 (sides of the first ceramic frame body 11). 
20 Consequently, the internal contact electrode 14 assumes a substantially 
rectangular shape, or a square shape. 

Also, respective sides of the non-shielded electrode portion 18a, 18b 
provided on the inner bottom surface of package 13 are in parallel with 
respective sides of the package 13, and the region is reaching the bottom end 
25 of the first ceramic frame body 11 at the inner circumference. Namely, the 
region 18a, 18b assumes a substantially rectangular shape, or a square shape, 
with the internal contact electrode 14 and the region 18a, 18b being disposed 
in an arrangement substantially rectangular to each other. 

Non-shielded electrode portion 18a, 18b is provided for two at both 
30 sides of the SAW chip 17 so that it is disposed immediately next to the internal 
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contact electrode 14, as viewed, in FIG. 2, from above the package 13, or from 
the seam ring 20 side towards the SAW chip 17. 

A SAW chip 17 comprises comb-formed electrodes 22 for input/output 
formed on the substrate and a plurality of contact electrodes 24, which being 
5 coupled with the reflector electrode 23 and the comb-formed electrode 22, 
provided at both sides of the comb-formed electrode 22. 

The SAW chip 17 is mounted on the shield electrode 15 of the package 
13, with an adhesion layer 16 interposed in between. Contact electrode 24 of 
the SAW chip 17 is substantially on the same level as the internal contact 
10 electrode 14 in the height. As viewed from above the package 13, the non- 
shielded electrode portion 18a, 18b is disposed between the internal contact 
electrode 14 and the contact electrode 24 of SAW chip 17. 

The package 13 undergoes a pattern recognition procedure from the 
above. A point of boundary formed by the non-shielded electrode portion 18a, 
15 18b and the internal contact electrode 14 is detected at each of the opposing 
stepped level-differences 26, and the middle point is established on a straight 
line connecting the two points. Using the middle point as reference, and 
based on various dimensional particulars of the package 13, a spot for bonding 
the interconnection wire 19 on the internal contact electrode 14 is determined. 
20 Pattern of electrodes such as the comb-formed electrode 22, contact electrode 
24, etc. formed on the surface of SAW chip 17, is also recognized, and, based on 
which, a spot for bonding the interconnection wire 19 on the contact electrode 
24 is determined. And then, the interconnection wire 19 is bonded at one end 
on the internal contact electrode 14, while the other end on the contact 
25 electrode 24 of SAW chip 17, for electrical connection. A lid 21 is welded on a 
seam ring 20 provided around the upper surface of package 13 to have the 
SAW chip 17 sealed in the package 13. 
(Embodiment 2) 

Embodiment 2 relates to the procedure of determining a location for 
30 mounting a SAW chip 17, and the description is made with reference to FIG. 2. 
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In the same way as in embodiment 1, a package 13 having an internal contact 
electrode 14 and a shield electrode 15, as well as a SAW chip 17, are prepared 
as the first step. The SAW chip 17 is mounted on the shield electrode 15 via 
an adhesion layer 16. A pattern recognition is conducted on the package 13 
5 from the above to detect a cross point formed by the non-shielded electrode 
portion 18a, 18b and the internal contact electrode 14. The middle point is 
established in a straight line connecting the corresponding two cross points. 
Using the middle point as reference, and based on various dimensional 
particulars of the package 13, a place for mounting a SAW chip 17 is 
10 determined. 

In other words, the non-shielded electrode 18a, 18b is provided for at 
least two, and a SAW chip 17 is placed somewhere in a straight line 
connecting the two. And the SAW chip 17 is mounted at the location on the 
shield electrode 15 of package 13 via an adhesion layer 16. 
15 Next, after the contact electrode 24 of SAW chip 17 and the internal 

contact electrode 14 are connected using an interconnection wire 19, a lid 21 is 
welded on a seam ring 20 provided around the upper surface of package 13 to 
have the SAW chip 17 sealed in the package 13. 
(Embodiment 3) 

20 Embodiment 3 relates to the procedure of determining a place for 

bonding an interconnection wire 19 on an internal contact electrode 14. 
Description is made referring to FIG. 3; where, portions designated by the 
same numerals as in FIG. 1 represent that they perform the same functions 
respectively. In the following, only the points of difference from embodiment 

25 1 are described. In embodiment 1, the is disposed immediately next to the 
internal contact electrodes 14, as viewed from above the package 13. 
However, in the present embodiment 3, the region 18a, 18b is not disposed at 
a place where it has an immediate contact with the internal contact electrodes 
14. 

30 Therefore, when a pattern recognizing procedure is conducted on the 
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package 13 from the above, a cross point formed by the extension of a side of 
the non-shielded electrode 18a, 18b, which side facing the stepped level- 
difference 26, and the extension of a side of the internal contact electrode 14, 
which side facing the inner bottom surface of package 13, is detected, and then 
the middle point is established in a straight line connecting the corresponding 
two cross points. Using the middle point as reference, and based on various 
dimensional particulars of the package 13, a spot for bonding the 
interconnection wire 19 on the internal contact electrode 14 is determined. 

And then, the interconnection wire 19 at one end is bonded on the 
internal contact electrode 14, while the other end on the contact electrode 24 
of SAW chip 17 for electrical connection. 

A lid 21 is welded on the seam ring 20 provided around the upper 
surface of package 13 to have the SAW chip 17 sealed in the package 13. 

Now in the following, points of significance with the present 
embodiment 3 are described. 

(1) In the present embodiment, a pattern recognition procedure is 
applied on the package 13 from the above to detect a boundary point between 
the inner bottom surface of package 13 and the internal contact electrode 14, 
for determining a place for mounting the SAW chip 17 or a spot for bonding 
the interconnection wire 19 on the internal contact electrode 14. The reason 
for the above is as follows: 

In order to reduce the possible recognition errors to a minimum, it is 
preferred to make a distance between recognition points as long as possible. 
In this point of view, a boundary point between the seam ring 20 and the first 
ceramic frame body 11, as viewed from above the package 13, may be detected. 
However, since the seam ring 20 is fixed on the upper surface of the second 
ceramic frame body 12 by means of silver brazing 25 the placement accuracy 
can easily be displaced. On the other hand, the amount of displacement is 
smaller with the first ceramic frame body 11, which is shaped through a 
punching process, as compared with that of seam ring 20. 
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Furthermore, besides the case where a package 13 is sealed by 
welding a lid 21 using the seam ring 20, the upper end-surface of the second 
ceramic frame body 12 needs to be provided with a plated layer even when it is 
sealed with solder. In this case, the accuracy in the shape is inferior to that 
5 of the first ceramic frame body 11. Therefore, it is preferred to use a 
boundary formed by the first ceramic frame body 11 and the inner bottom 
surface of package 13. 

(2) Since the internal contact electrode 14 and the shield electrode 15 
have been formed with the same gold plating, it is difficult for the pattern 
10 recognition conducted from above the package 13 to distinguish one from the 
other. When a non-shielded electrode 18a, 18b is provided next to the 
internal contact electrode 14, the location aligning can be made at a higher 
accuracy level by taking advantage of a contrast generated by difference in the 
color between the two. 
15 The non-shielded electrode 18a, 18b may be provided instead in other 

layout arrangement, where corners of the region 18a, 18b and the internal 
contact electrode 14 are adjacent, as viewed from above the package 13 like in 
FIG. 1. 
(Embodiment 4) 

20 Embodiment 4 is described also referring to FIG. 3; where, portions 

designated by the same numerals as in FIG. 1 represent that they perform 
respectively the same functions as those described in embodiments 1 and 2. 
So, description of such portions are eliminated. 

In the following, only the points of difference as compared with 

25 embodiments 1 and 2 are described. In embodiment 4, the non-shielded 
electrode 18a, 18b is not disposed at a place where it has an immediate 
contact with the internal contact electrodes 14; like the layout of embodiment 
3. However, one of the sides of the region 18a, 18b and one of the sides of the 
internal contact electrode 14 coincide on the boundary line formed by the 

30 stepped level- difference 26 and the inner bottom surface. 
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Therefore, a pattern recognition procedure is applied from above the 
package 13 for detecting, in each of the stepped level-differences 26 opposing 
to each other, a point at which the extension of one of the sides of the non- 
shielded electrode 18a, 18b and the extension of the internal contact electrode 
5 14's other side cross at a right angle. In a straight line connecting the two 
corresponding cross points, the middle point is established to be used as 
reference. Using the middle point, and based on various dimensional 
particulars of the package 13, a place for mounting the SAW chip 17 is 
determined. 

10 (Embodiment 5) 

A point of significance with embodiment 5 is in the shape of a first 
ceramic frame body 11. The present embodiment 5 is described referring to 
FIG. 4; where, portions designated by the same numerals as in FIG. 1 
represent that they perform respectively the same functions as those 

15 described in embodiment 1. So, detailed description of such portions are 
eliminated. 

In the following, only the points of difference as compared with 
embodiment 1 are described. In the first ceramic frame body 11 in 
embodiment 1, the inner side wall and the upper surface cross to form a right 

20 angle; whereas, it is an acute angle in the present embodiment 5. Thereby, 
clearance between the opposing stepped level-differences 26 becomes greater 
in the lower part than in the upper part. 

The first ceramic frame body 11 in embodiment 5 may be provided by 
first punching a ceramic sheet to a certain predetermined shape and then 

25 providing the inner side wall with a tapered form, for example. When the 
inner side wall and the upper surface of the ceramic frame body 11 form an 
acute angle, a rectangular cross point formed by one of the sides of the non- 
shielded electrode 18a, 18b, or the extension, and one of the sides of the 
internal contact electrode 14, or the extension, can be detected at a higher 

30 accuracy level during a pattern recognition procedure conducted from above 
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the package 13. 

The same applies also to the SAW chip 17 in the earlier embodiments 
2 through 4. 

Now the points of significance in embodiments 1 through 5 are briefed 
5 as follows: 

(1) In embodiments 1 and 3, it is recited that, as viewed from above 
the package 13, a rectangular cross point formed by one of the sides of the 
non-shielded electrode 18a, 18b, or the extension, and one of the sides of the 
internal contact electrode 14, or the extension, is detected at a pattern 

10 recognition, and the contact electrode 24 of SAW chip 17 and the internal 
contact electrode 14 are reliably connected by means of interconnection wire 
19. 

In embodiments 2 and 4, it is recited that, prior to mounting a SAW 
chip 17 in the package 13, a rectangular cross point formed by one of the sides 

15 of the non-shielded electrode 18a, 18b, or the extension, and one of the sides of 
the internal contact electrode 14, or the extension, is detected at a pattern 
recognition as viewed from above the package 13, for determining a place for 
mounting the SAW chip 17. 

Thus, a place for mounting the SAW chip 17 and a spot for bonding the 

20 interconnection wire 19 on the internal contact electrode 14 can be specifically 
determined when the non-shielded electrode 18a, 18b and the internal contact 
electrode 14 are disposed in an arrangement where, as viewed from above the 
package 13, one of the sides, or the extensions, of the above two forms cross at 
substantially a right angle. In manufacturing one SAW device, the pattern 

25 recognition may of course be conducted for twice; namely, for determining a 
place for mounting a SAW chip 17 and a point for bonding the interconnection 
wire 19 on the internal contact electrode 14. 

(2) In embodiments 1 and 3, where the pattern recognition is 
conducted for determining a spot for bonding the interconnection wire 19 on 

30 the internal contact electrode 14, a non-shielded electrode 18a, 18b whose 
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width is broader than that of the focus shift margin of a lens used for the 
pattern recognition contributes to avoid possible recognition errors. 

(3) In a configuration where the upper surfaces of SAW chip 17 and 
the internal contact electrode 14 are on substantially the same plane, both of 

5 the SAW chip 17 and the internal contact electrode 14 can be contained in a 
focussed scope at the pattern recognition. Thus, the rectangular cross point 
formed by one of the sides of the non-shielded electrode 18a, 18b, or the 
extension, and one of the sides of the internal contact electrode 14, or the 
extension, and electrode patterns on the SAW chip 17, such as contact 
10 electrodes, comb-formed electrodes, can be recognized at once. 

(4) Furthermore, in embodiments 1 and 2, where a cross point 
formed by one of the sides of the non-shielded electrode 18a, 18b and one of 
the sides of the internal contact electrode 14 is detected, a boundary between 
the package 13 and the inner bottom surface can be surely recognized. On 

15 the other hand, what is detected in embodiments 3 and 4 is a rectangular 
cross point formed by the extension of one of the sides of the non-shielded 
electrode 18a, 18b and the extension of one of the sides of the internal contact 
electrode 14. Therefore, if there is a displacement taken place with the 
package 13, for example, the location recognition accuracy in embodiments 3 

20 and 4 may become slightly inferior to that in embodiments 1 and 2. 

Therefore, it is preferred to dispose the non-shielded electrode 18a, 
18b to be adjacent, as viewed from above the package 13, to the internal 
contact electrode 14, like in embodiments 1 and 2. In order to avoid a 
possible consequence that may result from a slightly displaced formation of 

25 the region 18a, 18b, it is preferred to form the region 18a, 18b so that the 
length of a side facing the internal contact electrode 14 is greater than the 
value of a clearance between the internal contact electrodes 14 formed on the 
same stepped level-difference 26. 

(5) The point of significance with embodiment 5 is in the shape of a 
30 first ceramic frame body 11. Namely, the inner side-wall and the upper 
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surface of the first ceramic frame body 11 form an acute angle. Thereby, 
distance between the opposing stepped level-differences 26 becomes greater in 
the lower section than in the upper section. With this configuration, a 
rectangular cross point formed by one of the sides of the non-shielded 
5 electrode 18a, 18b, or the extension, and one of the sides of the internal 
contact electrode 14, or the extension, can detected at a high accuracy level in 
a pattern recognition conducted from above the package 13. The above- 
described configuration with the ceramic frame body 11 may be introduced in 
all the embodiments 1 through 4. 

10 (6) The non-shielded electrode 18a, 18b has been provided, in the 

above-described embodiments, facing each of the opposing stepped level- 
differences 26. Instead, the above two regions 18a, 18b may be provided 
altogether in a side facing one of the stepped level differences 26 for detecting 
a rectangular cross point formed by one of the sides of the non-shielded 

15 electrode 18a, 18b, or the extension, and one of the sides of the internal 
contact electrode 14, or the extension, for the purpose of location aligning. In 
order to recognize the point at a higher accuracy level, it is preferred to 
provide the non-shielded electrode 18a, 18b at both sides of a SAW chip 17 
disposed on the bottom of the package 13. 

20 (7) A boundary, as viewed from above the package 13, between the 

stepped level-difference 26 and the bottom surface can be recognized in 
accordance with the present invention at a high accuracy level for 
determining a location of mounting a SAW chip 17. As a result, the inside 
dimensions of the package 13 can be reduced to a minimum required for 

25 mounting a SAW chip 17 therein. Thus the present invention offers a 
compact SAW device. 

Among the devices of the present invention, a shield electrode 15 of 
greater area provides the greater shielding effects. Further, the non-shielded 
electrode 18a, 18b may be provided for three or more; however, two such 

30 regions are sufficient for determining a place for mounting the SAW chip 17. 
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Although the above exemplary embodiments have been described 
using a SAW device as an example, the present invention offers the same 
advantage also to such other electronic component containing a chip within 
the package which is provided with electrodes on the upper surface and the 
5 bottom surface. 

INDUSTRIAL APPLICABILITY 

In accordance with the present invention, such electronic components 
can be made available in which a spot for bonding the interconnection wire on 
10 the internal contact electrode is determined at a high accuracy level. A 
method for manufacturing the electronic components is also contained in the 
present invention. 
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SCOPE OF CLAIMS 

1. An electronic component comprising a package having a stepped level- 
5 difference in the inner wall, a plurality of internal contact electrodes provided 

on the upper end-surface of said stepped level-difference in the inner wall, a 
shield electrode provided at the inner bottom surface of said package, a chip 
mounted on the shield electrode, and an interconnection wire for connecting 
the chip and said internal contact electrode; wherein 
10 a non-electrode portion is provided, which region is used for 

determining a place for at least one either mounting said chip on said inner 
bottom surface or bonding said interconnection wire on said internal contact 
electrode. 

2. An electronic component comprising a ceramic substrate; a first ceramic 
15 frame body formed on one of the surfaces of said ceramic substrate; a second 

ceramic frame body formed on said first ceramic frame body; steps formed by 
said ceramic substrate and said first ceramic frame body and by said first 
ceramic frame body and said second ceramic frame body; an internal contact 
electrode formed on the main surface of said first ceramic frame body at the 

20 same side as a junction formed by said first ceramic frame body and said 
second ceramic frame body, which internal contact electrode extending as far 
as the other surface of said ceramic substrate covering the side faces of said 
first ceramic frame body and said ceramic substrate; a shield electrode formed 
on the one surface of said ceramic substrate for having a chip mounted 

25 thereon, the chip is being mounted on said shield electrode; and an 
interconnection wire for connecting said chip and said internal contact 
electrode; wherein 

a non-electrode portion is provided, which region is used for 
determining a place for at least one either mounting said chip on said ceramic 

30 substrate or bonding said interconnection wire on said internal contact 
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electrode. 

3. The electronic component of claim 1 or claim 2, wherein said non- 
electrode portion is provided for at least two, and said chip is disposed on said 
shield electrode in a place connecting said two non-electrode portion . 
5 4. The electronic component of claim 1 or claim 2, wherein one of the sides 
of said non-electrode portion substantially and one of the sides of said internal 
contact electrode substantially coincide on a straight line. 

5. The electronic component of claim 1 or claim 2, wherein one of the sides 
of said internal contact electrode and one of the sides of said non-electrode 

10 portion cross at substantially a right angle, as viewed from the above. 

6. The electronic component of claim 1 or claim 2, wherein clearance 
between the stepped level-differences in the package's inner wall surface is 
greater in the lower part than in the upper part. 

7. The electronic component of claim 1 or claim 2, wherein the upper 
15 surfaces of internal contact electrode and chip are substantially on a same 

plane. 

8. The electronic component of claim 1 or claim 2, wherein the length of a 
non-shielded electrode portion along a direction connecting the internal 
contact electrode and the chip is greater than the value of focus shift margin of 

20 a lens used for recognizing a boundary between said internal contact electrode 
and non-shielded electrode portion. 

9. The electronic component of claim 1 or claim 2, wherein a side, facing 
the internal contact electrode, of the non-shielded electrode portion has a 
length that is greater than the value of a gap between the internal contact 

25 electrodes. 

10. A method for manufacturing electronic components comprising: 

a first step for mounting a chip in a package provided with a stepped 
level- difference in the opposing inner walls and a plurality of internal contact 
electrodes formed on the upper surface of said stepped level-difference; 
30 a second step for detecting a boundary formed by said stepped level- 
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difference and the inner bottom surface of said package for at least two, and 
determining, based on results of the detection, a spot for connecting said 
internal contact electrode and said chip with an interconnection wire; 

a third step for electrically connecting said chip and said internal 
5 contact electrode with said interconnection wire; and 

a fourth step for sealing an opening of said package with a lid. 

11. The method for manufacturing electronic components recited in claim 
10, which electronic components having a shield electrode on the inner bottom 
surface of the package and a non-shielded electrode portion which is disposed 

10 in an arrangement where one of the sides, or the extension, crosses with one of 
the sides of said internal contact electrode, or the extension, at a right angle 
as viewed from above said package; in the first step wherein, 

a spot for bonding the interconnection wire is determined by detecting 
a cross point formed by one of the sides of said non-shielded electrode portion, 

15 or the extension, and one of the sides of said internal contact electrode, or the 
extension, for at least two. 

12. A method for manufacturing electronic components comprising: 

a first step for determining a place for mounting a chip in a package 
provided with a stepped level-difference in the opposing inner walls and a 
20 plurality of internal contact electrodes formed on the upper surface of the 
stepped level-difference, based on results of a detection conducted to recognize 
a boundary formed by said stepped level- difference and inner bottom surface 
for at least two, as viewed from above the package; 

a second step for mounting said chip on the inner bottom surface of 
25 said package; 

a third step for electrically connecting said chip and said internal 
contact electrode with an interconnection wire; and 

a fourth step for sealing an opening of said package with a lid. 

13. The method for manufacturing electronic components recited in claim 
30 12, which electronic components having a shield electrode on the inner bottom 
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surface of the package and a non-shielded electrode portion, which region is 
disposed in an arrangement where one of the sides, or the extension, crosses 
with one of the sides of said internal contact electrode, or the extension, at a 
right angle as viewed from above said package; in the first step wherein, 
5 a place for mounting the chip is determined by detecting a cross point 

formed by one of the sides of said non-shielded electrode portion, or the 
extension, and one of the sides of said internal contact electrode, or the 
extension, for at least two. 

14. A method for manufacturing electronic components comprising: 

10 a first step for determining a place for mounting a chip in a package 

provided with a stepped level-difference in the opposing inner walls and a 
plurality of internal contact electrodes formed on the upper surface of said 
stepped level-difference, based on results of a detection conducted from above 
the package to recognize a boundary formed by said stepped level-difference 
15 and inner bottom surface for at least two; 

a second step for mounting said chip in the inside of said package; 
a third step for determining a spot for bonding an interconnection wire 
to connect said internal contact electrode and said chip, based on results of a 
detection conducted from above said package to recognize a boundary formed 
20 by said stepped level-difference and inner bottom surface for at least two; 

a fourth step for electrically connecting said chip and said internal 
contact electrode with the interconnection wire; and 

a fifth step for sealing an opening of said package with a lid. 

15. The method for manufacturing electronic components recited in claim 
25 14, which electronic components having a shield electrode on the inner bottom 

surface of the package and a non-shielded electrode portion, which region is 
disposed in an arrangement where one of the sides, or the extension, crosses 
with one of the sides of said internal contact electrode, or the extension, at a 
right angle as viewed from above said package; in the first step wherein, 
30 a place for mounting the chip is determined by detecting a cross point 
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formed by one of the sides of said non-shielded electrode portion, or the 
extension, and one of the sides of said internal contact electrode, or the 
extension, for at least two; and in the third step wherein, 

a spot for bonding the interconnection wire is determined by detecting 
a cross point formed by one of the sides of said non-shielded electrode portion, 
or the extension, and one of the sides of said internal contact electrode, or the 
extension, for at least two. 
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SUMMARY 



An electronic component, in which a chip can be mounted on a certain 
predetermined place of the package at a high accuracy level, which package 
having a stepped level-difference in the inner wall of a cavity. The package 
13 is provided with a stepped level-difference 26 in the inner wall surface, and 
an internal contact electrode 14 formed on the upper surface of the stepped 
level- difference 26. At the bottom of the package 13 is a shield electrode 15, 
on which a chip 17 is mounted via an adhesion layer 16. The chip 17 and the 
internal contact electrode 14 are electrically connected by an interconnection 
wire 19. Location aligning for the chip 17 and the interconnection wire 19, at 
least either one of these, is conducted by making use of a region 18a, 18b, 
which is non-electrode portion, provided on the inner bottom surface of the 
package 13. 
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the specification of which is attached hereto unless the following box is checked: 
was filed on September 27. 2000 as 

United States Application Number or PCT International Application Number PCT/JP00/06646 
and was amended on mY 26 (tf Saleable). 
I nereby state that I have reviewed and understand the contents of the above identified specification, 
including the claims, as amended by any amendment referred to above. 

(.acknowledge the duty to disclose information which is material to patentability as defined in 37 CFR § 

j~56. 

. 'hereby claim foreign priority benefits under 35 U.S.C. §119(a)-(d) or § 365(b) of any foreign 
implications) for patent or inventor's certificate, or § 365(a) of any PCT International application which 
jifsignated at least one country other than the United States, listed below and have also identified 
plow by checking the box, any foreign application for patent or inventor's certificate, or PCT 
International application having a filing date before that of the application on which priority is claimed: 
Prior Foreign Application(s) Priority Not Claimed 

0-275782 Japan 29 September 1999 

(Number) (Country) (Day/Month/Year Filed) I I 

11-274205 Japan 28 September 1999 

|NIumber) (Country) (Day/Month/Year Filed) 

I hereby claim the benefit under 35 U.S.C. § 119(e) of any United States provisional application(s) 
listed below. 

(Application Number) 

(Application Number) 

I hereby claim the benefit under 35 U.S.C. § 120 of any United States application(s), or 365(c) of any 
PCT International application designating the United States, listed below and, insofar as the subject 
matter of each of the claims of this application is not disclosed in the prior United States or PCT 
International application in the manner provided by the first paragraph of 35 U.S.C. § 112 ; 
acknowledge the duty to disclose information which is material to patentability as defined in 37 CFR § 
1.56 which became available between the filing date of the prior application and the national or PCT 
international filing date of this application 
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(Application Number) 



(Application Number) 



(Filing Date) 



(Filing Date) 



(Status - patented, pending, abandoned) 



(Status - patented, pending, abandoned) 



POWER OF ATTORNEY: As a named inventor, I hereby appoint the following attorney(s) and/or 
agent(s) to prosecute this application and transact all business in the Patent and Trademark Office 
connected therewith: 



Paul F. Prestia 
Allan Ratner 
Andrew L. Ney 
Kenneth N. Nigon 
Kevin R. Casey 
Benjamin E. Leace 
James C. Simmons 



Reg. No^23,n3! 
Reg. No 19 717 
Reg. No._203©6- 
Reg. No. 2154a. 
Reg. NO.JJ2JT7. 
Reg. No. ^2412 



Lawrence E. Ashery 
Christopher R. Lewis 
Robert L. Andersen 
Joshua L. Cohen 
Daniel N. Calder 
Louis W. Beardell, Jr. 
' Jacques L. Etkowicz 




Jack J. Jankovitz 
Jonathan H. Spadt 
Christopher I. Halliday 
Scott A. Mckeown 




Address all correspondence to: j-awce nc e E.-A s h exyL . 

Ratner & Prestia, Sui te 301, One Westlakes, BervmhP.O. Box 980. ValleyForge, PA 19482-0980 
Address all telephone calls to: Lawrence E. Ashery -aU64Q4-4Q7-979Q: — — 



I: hereby declare that all statements made herein of my own knowledge are true and that all 
statements made on information and belief are believed to be true; and further that these statements 
were made with the knowledge that willful false statements and the like so made are punishable 
$jr fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and that 
§lch willful false statements may jeopardize the validity of the application or any patent issued thereon. 



Full name of sole or first inventor (given name, family name) Kozo Murakarm 

jrtyentor's signature 

Residence Osaka, Japan 
Citizenship Japanese 

Post Office Address 1-3-23-305, Tomobucrti-cho. Mivakoj ima-ku, Osaka-shi, 
Osaka 534-0016 Japan 



Date July 26, 2001 



3?y 



Full name of second joint inventor, if any (given name, family name) Kunihiro Fujii 



Second Inventor's signature 
Residence Osaka, Japan 
Citizenship Japanese 

Post Office Address 1-9-4-402, Nasuzukuri. Hirakata-sl 
Osaka 5Z3L0071 Japan 



. Date July 26, 2001 



;ata-shL_ — , 



Additional inventors are being named on separately numbered sheets attached hereto. 
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Full name of third joint inventor, if any (given name, family name) Satoshi Matsuo 




Third inventor's signature i^ife/^ "^ta^OX^ 
Residence Kyoto, Japan 
Citizenship Japanese 

Post Office Address 3-A1 1-406, Otokovamatakezono, Yawata^shi, 
Kvot£Leit8376 Japan 'TJA/ 

T 


Date July 26, 2001 


Full name of fourth joint inventor, if any (given name, family name) 




Fourth inventor's siqnature 

Residence 

Citizenship 

Post Office Address 


Date 


Full name of fifth joint inventor, if any (given name, family name) 

ftfth inventor's signature 

Residence 

Cffizenship 

F*ost Office Address 


Date 


£ull name of sixth joint inventor, if any (given name, family name) 




SMh inventor's sianature 

Residence 

Citizenship 

PSIt Office Address 


Date 


Full name of seventh joint inventor, if any (given name, family name) 




Seventh inventor's signature 

Residence 

Citizenship 

Post Office Address 


Date 
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